Ontogeny of alpha 1- and beta-adrenergic receptors in rat lung.
The binding characteristics of the alpha 1-selective adrenergic ligand [3H]-prazosin were determined in particulate membranes of rat lung from day 18 of gestation to adulthood. Specific binding was present at all ages studied, was reversible and inhibition of specific binding by agonists followed the order of potency: (-)-epinephrine = (-)-norepinephrine much greater than (-)-isoproterenol greater than (+)-norepinephrine. Inhibition by antagonists followed the order of potency: prazosin greater than WB4101, much greater than yohimbine. Binding capacity increased during the neonatal period from 52 +/- 9 fmoles x mg-1 protein in lung preparations on day 18 of a 21 day gestation increasing to 105 +/- 4 fmoles x mg-1 protein (mean +/- SE) by postnatal day 15. Binding activity decreased thereafter, reaching adult levels by 28 days of postnatal age, 62 +/- 3 fmoles x mg-1 protein. This pattern of alpha 1-adrenergic receptor density was distinct from that of beta-adrenergic receptors identified in rat lung membrane with the beta- adrenergic antagonist, (-)-[3H]dihydroalprenolol ((-)-[3H]DHA). (-)-[3H]DHA binding increased dramatically during this same time period, from 46 +/- 4 fmoles x mg-1 protein on day 18 of gestation to 496 +/- 44 fmoles x mg-1 protein in the adult lung. Affinity for [3H]-prazosin and (-)-[3H]DHA did not change with age. Pulmonary alpha 1-adrenergic receptors are present as early as 18 days of gestation in the rat and alpha 1-adrenergic receptor density is maximal by 15 days of postnatal age. The timing of the changes in alpha 1-adrenergic receptors correlates with the timing of increased sympathetic innervation of the developing rat lung and is distinct from that of beta-adrenergic receptor sites.